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(567)  Provided is a shoe sole including: an upper sur-
face part configured to enable an upper member to be
provided thereover; a bottom surface part configured to
be in contact with the ground; and a side wall part con-
figured to connect an outer peripheral end of the upper
surface part and an outer peripheral end of the bottom
surface part in a thickness direction of the shoe sole,
wherein ventilation grooves recessed in the thickness
direction of the shoe sole from an upper side are formed
in the upper surface part, the shoe sole has a forefoot
portion that has an air intake port formed in at least one
of a medial side wall on a medial side in the side wall part
and a lateral side wall on a lateral side in the side wall
part to be in communication with the ventilation grooves
and draw air from outside into the ventilation grooves,
the shoe sole has a midfoot portion that has an air outlet
port formed in at least one of the medial side wall and
the lateral side wall to be in communication with the air
intake portthrough the ventilation grooves and discharge
air in the ventilation groove to the outside, and at least a
part of the ventilation grooves constitutes an air intake
groove extending obliquely rearward from the air intake
port.
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Description
FIELD

[0001] The presentinvention relates to a shoe sole having a ventilation structure for ensuring breathability, and a shoe
including the shoe sole.

BACKGROUND

[0002] Generally, wearing a shoe for a long time or wearing a shoe and performing a vigorous exercise such as running
causes increase in temperature and humidity inside the shoe due to sweat generated on the foot of a wearer. Increase
in temperature and humidity inside the shoe in this manner causes not only a problem of impairing the comfort of the
wearer but also a problem of easily causing blisters on the foot of the wearer. Because of this, there is a strong demand
for enhanced breathability for shoes, particularly for shoes worn by runners, in order to suppress the increase in tem-
perature and humidity inside the shoes when worn.

[0003] As aconventionally known measure forincreasing the breathability inside a shoe, forming a ventilation structure
in a shoe sole is known. Such a ventilation structure includes, for example, a structure in which air is drawn into a shoe
sole and the air drawn therein is drawn out from the shoe sole.

[0004] Forexample, Patent Literature 1 discloses a shoe sole for footwear, particularly for those used in motorcycling,
which is provided with a ventilation system induced by a Venturi effect. The shoe sole has an air passage including inlet
openings located at a side surface on the front side of the footwear and outlet openings located at a side surface on the
rear side of the footwear.

[0005] In the shoe sole disclosed in Patent Literature 1, two inlet openings and two outlet openings are provided in
mirror symmetry on the medial side and lateral side of the footwear, respectively. In this shoe sole, a part of a strong air
flow generated along the front part and the front end of the footwear is drawn into the inside of the inlet openings 10.
The drawn air flows through the air passages to the outlet openings while performing a desired venting action with the
inside of the shoe. The shoe sole of Patent Literature 1 thus ensures breathability in the shoe by means of such a
ventilation system.

[0006] However, the shoe sole of Patent Literature 1 is supposed to be used in such a special environment that a
wearer is straddling a motorcycle. When the wearer is straddling the motorcycle, less air flows through the medial side
of the foot of the wearer. On the other hand, there is usually no object between the right foot and the left foot in a general
using state of the shoe, such as the state where the wearer is at rest, walking or running, an air flow around the shoe is
greatly different from that in the state where the wearer is straddling the motorcycle. Since the aforementioned ventilation
system used in the shoe sole of Patent Literature 1, which is designed exclusively for ensuring ventilation in such a
special environment, has a problem that the breathability inside the shoe cannot be effectively enhanced in a general
using state of the shoe such as the state where the wearer is at rest, walking, or running.

[0007] There is a constant demand for a shoe sole capable of enhancing the breathability inside the shoe and a shoe
with enhanced breathability in a general using state of the shoe, for example, the state where the wearer is at rest,
walking, or running.

CITATION LIST

Patent Literature

[0008] Patent Literature 1: JP 2007-134563 A

SUMMARY

Technical Problem

[0009] Therefore, it is an object of the present invention to provide a shoe sole capable of enhancing the breathability
inside a shoe, in particular a shoe sole capable of further enhancing the breathability inside a shoe when a wearer is
walking or running, and/or a shoe with enhanced breathability inside the shoe.

Solution to Problem

[0010] The present inventors have found that the aforementioned problem can be solved and hence accomplished
the present invention, based on the finding that the wind speed in the vicinity of the forefoot portion of the shoe is slowed
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down by collision of air with the forefoot portion of the shoe during, for example, walking or running of the wearer so that
a positive air pressure is generated, and the finding that the wind from the front side of the shoe passes through the
shoe surface without being slow down on the medial side of the midfoot portion of the shoe so that a negative air pressure
is generated.

[0011] According to a first form of the shoe sole according to the present invention, the shoe sole including: an upper
surface part configured to enable an upper member to be provided thereover; a bottom surface part configured to be in
contact with the ground; and a side wall part configured to connect an outer peripheral end of the upper surface part
and an outer peripheral end of the bottom surface part in a thickness direction of the shoe sole, wherein ventilation
grooves recessed in the thickness direction of the shoe sole from an upper side are formed in the upper surface part,
the shoe sole has a forefoot portion that has an air intake port formed in at least one of a medial side wall on a medial
side in the side wall part and a lateral side wall on a lateral side in the side wall part to be in communication with the
ventilation grooves and draw air from outside into the ventilation grooves, the shoe sole has a midfoot portion that has
an air outlet port formed in at least one of the medial side wall and the lateral side wall to be in communication with the
air intake port through the ventilation grooves and discharge air in the ventilation groove to the outside, and at least a
part of the ventilation grooves constitutes an air intake groove extending obliquely rearward from the air intake port.
[0012] Preferably, the air intake port is formed in the lateral side wall, and the air intake groove extends obliquely
rearward from the lateral side of the shoe sole to the medial side.

[0013] Preferably, the air intake port has a shape that spreads in a tapered shape toward the outside.

[0014] Preferably, the air intake port is formed in each of the medial side wall and the lateral side wall, each of the air
intake port formed in the medial side wall and the air intake port formed in the lateral side wall has a recessed shape
opening upward, and the air intake groove connects the air intake port having a recessed shape and formed in the medial
side wall to the air intake port having a recessed shape and formed in the lateral side wall.

[0015] Preferably, a bending groove recessed from the lower side in the thickness direction of the shoe sole is formed
in the bottom surface part at a position facing the air intake groove formed in the upper surface part in the thickness
direction of the shoe sole, and the bending groove extends from the lateral side wall to the medial side wall. More
preferably, a deepest line passing through the bending groove is formed to be displaced rearward from a deepest line
passing through the air intake groove.

[0016] Preferably, the ventilation grooves each are formed to have a depth recessed in the thickness direction of the
shoe sole gradually increasing as it advances from the front side of the forefoot portion toward the rear side of the midfoot
portion.

[0017] According to a second form of the shoe sole according to the present invention, the shoe sole including: an
upper surface part configured to enable an upper member to be provided thereover; a bottom surface part configured
to be in contact with the ground; and a side wall part configured to connect an outer peripheral end of the upper surface
part and an outer peripheral end of the bottom surface part in a thickness direction of the shoe sole, wherein ventilation
grooves recessed in the thickness direction of the shoe sole are formed in the upper surface part, the shoe sole has a
forefoot portion that has an air intake port formed in the side wall part to be in communication with the ventilation grooves
and draw air from outside into the ventilation grooves, the shoe sole has a midfoot portion that has an air outlet port
formed in at least one of the medial side wall on the medial side of the side wall part and the lateral side wall on the
lateral side of the side wall part to be in communication with the air intake port through the ventilation grooves and
discharge air in the ventilation grooves to the outside, and a total opening area of the air outlet port is larger than a total
opening area of the air intake port.

[0018] Preferably, the air outlet port includes at least one medial side air outlet port formed in the medial side wall and
at least one lateral side air outlet port formed in the lateral side, and a total opening area of the medial side outlet port
is larger than a total opening area of the lateral side air outlet port.

[0019] Preferably, the at least one medial side air outlet port is formed in an area between a first innermost point which
is an innermost point in the forefoot portion of the shoe sole and a second innermost point which is an innermost point
in the rearfoot portion of the shoe sole.

[0020] Preferably, a total opening area of ends of the ventilation grooves opening on the medial side of the midfoot
portion of the upper surface part is smaller than a total opening area of ends of the ventilation grooves opening on the
lateral side of the midfoot portion of the upper surface part.

[0021] Preferably, a part of the shoe sole is configured to be located on any straight line connecting an arbitrary point
within the medial side air outlet port and an arbitrary point within the lateral side air outlet port.

[0022] Preferably, a reinforcing member that suppresses distortion of an area around the medial side air outlet port is
provided in at least a part of the area around the medial side air outlet port in the medial side wall.

[0023] Preferably, the ventilation grooves each are formed to have a depth recessed in the thickness direction of the
shoe sole gradually increasing as it advances from the front side of the forefoot portion toward the rear side of the midfoot
portion.

[0024] According to a third form of the shoe sole according to the present invention, the shoe sole including: an upper
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surface part configured to enable an upper member to be provided thereover; a bottom surface part configured to be in
contact with the ground; and a side wall part configured to connect an outer peripheral end of the upper surface part
and an outer peripheral end of the bottom surface part in a thickness direction, wherein ventilation grooves recessed in
the thickness direction of the shoe sole are formed in the upper surface part, the shoe sole has a forefoot portion that
has an air intake port formed in a lateral side wall on a lateral side of the side wall part to be in communication with the
ventilation groove and draw air from outside into the ventilation grooves, an air outlet port is formed in an area between
a first innermost point which is an innermost point in the forefoot portion of the shoe sole, and a second innermost point
which is an innermost point in a rearfoot portion of the shoe sole, in a medial side wall on a medial side of the side wall
part, to be in communication with the air intake port and discharge air in the ventilation grooves to the outside, and at
least a part of the ventilation grooves constitutes an air intake groove extending obliquely rearward from the air intake
port toward the medial side.

[0025] The shoe according to the present invention includes the shoe sole according to any one of the first form to
the third form, wherein an inner sole, in which a plurality of small vent holes in communication with the ventilation grooves
are formed, is mounted on the upper side of the shoe sole.

[0026] Preferably, the plurality of small vent holes are formed in an area other than an area corresponding to the
metatarsophalangeal joint.

[0027] Preferably, the forefoot portion of the inner sole is provided with a cutout at an area corresponding to the air
intake port.

BRIEF DESCRIPTION OF DRAWINGS
[0028]

Fig. 1 is a perspective view showing a shoe sole according to one embodiment of the present invention.

Fig. 2 is a top view showing the shoe sole of Fig. 1.

Fig. 3 is a medial side view showing the shoe sole of Fig. 1 and a shoe including the shoe sole.

Fig. 4 is a lateral side view showing the shoe sole of Fig. 1 and the shoe including the shoe sole.

Fig. 5 is a bottom view showing the shoe sole of Fig. 1.

Fig. 6 is a schematic cross sectional view showing a vertical section of an area in which an air intake groove of the
shoe sole of Fig. 1 is formed.

Fig. 7 is an enlarged top view showing a forefoot portion of the shoe sole of Fig. 1.

Fig. 8 is an enlarged top view showing a midfoot portion of the shoe sole of Fig. 1.

Fig. 9 is an enlarged top view showing a vicinity IX of an air outlet port on the medial side of the shoe sole of Fig. 1.
Fig. 10 is an enlarged top view showing a vicinity X of an air outlet port on the lateral side of the shoe sole of Fig. 1.
Fig. 11 is a top view showing an inner sole mounted on the shoe sole of Fig. 1.

Fig. 12 is a top view showing a state in which the inner sole of Fig. 11 is mounted on the shoe sole of Fig. 1.

Fig. 13 is a perspective view showing a shoe sole according to another embodiment of the present invention.

Fig. 14 is a perspective view showing a shoe sole according to still another embodiment of the present invention.
Fig. 15 is a perspective view showing a shoe sole according to yet another embodiment of the present invention.
Fig. 16 is a perspective view showing a shoe sole according to still yet another embodiment of the present invention.
Fig. 17 is a left side view showing the shoe sole of Fig. 1 and a shoe including the shoe sole, in which a reinforcing
member separate from the shoe sole is provided at the air outlet port on the medial side of the left side wall of the
shoe sole.

Fig. 18 is a top view showing a shoe sole of Comparative Example.

Fig. 19 is a schematic diagram showing a tracer gas method that is a measurement method for the breathability in
Example and Comparative Example.

Fig. 20 is a schematic view showing a measuring device of the breathability in Example and Comparative Example.
Fig. 21 is a graph showing comparison of the breathability between the shoes of Example and Comparative Example.

DESCRIPTION OF EMBODIMENTS

[0029] Hereinafter, a shoe sole and a shoe according to an embodiment of the present invention will be described.
The following embodiments are merely shown as examples. The present invention is not limited to the following embod-
iments at all.

[0030] In the drawings referred to in the embodiments and the like, members or parts having substantially the same
function will be referred to by the same reference sign. The drawings referred in the embodiments are schematically
described, and the ratio of the dimensions of the objects drawn in the drawing, etc. may be different from the ratio of the
dimensions of the actual objects, etc.
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[0031] In this embodiment, the description will be given by taking the toe side in the length direction of the shoe sole
as forward, the heel side in the length direction of the shoe sole as rearward, and the straight line in the length direction
passing through the toe-side end and the heel-side end of the shoe sole as the center line. When the toe-side end of
the shoe sole is referred to as a 0% position and the heel-side end is referred to as a 100% position, an area in the
range of the 0% position to a 40% position in the length direction of the shoe sole (which includes the position passing
through the 40% position on the center line of the shoe sole and lying on a 40% position of the straight line in the width
direction orthogonal to the center line. The same applies hereinafter) is referred to as the forefoot portion, an area in the
range of the 40% position to a 80% position is referred to as the midfoot portion, and an area in the range of the 80%
position to the 100% position is referred to as the rearfoot portion. These areas herein are designated respectively by
areas when the upper surface of the shoe sole is viewed from the front as shown in Fig. 2.

[0032] In this embodiment, a medial side of the shoe sole means the side corresponding to the medial side (the side
close to the median) of the sole of the foot in the anatomical position, and a lateral side of the shoe sole means the side
corresponding to the lateral side (the side far from the median) of the sole of the foot in the anatomical position, unless
otherwise specified.

[0033] In this embodiment, the thickness direction means the thickness direction of the shoe sole, unless otherwise
specified. In this embodiment, the depth of the groove or the recess formed in the shoe sole means the depth recessed
in the thickness direction from the upper surface or the bottom surface of the shoe sole. In this embodiment, the deepest
line of a groove means a line connecting the deepest parts in the thickness direction of the lateral wall (in the case where
the deepest parts have a constant width, the center thereof) in the length direction of the groove.

[0034] In this embodiment, among the openings formed in the shoe sole, an opening area of an opening such as a
groove end opening upward may be mentioned. The opening area of such an opening is referred to an opening area
defined in the state where, on the assumption that the insole is mounted on the shoe sole (specifically, on the upper
surface part of the shoe sole at a height of a surface at which no groove is formed), the upper side of the opening is closed.
[0035] As shown in Fig. 1 to Fig. 5, the shoe sole 1 of this embodiment includes an upper surface part 2 configured
to enable an upper member to be provided thereover, a bottom surface part 3 configured to be in contact with the ground,
and a side wall part 4 configured to connect an outer peripheral end of the upper surface part 2 and the outer peripheral
end of the bottom surface part 3 in the thickness direction of the shoe sole 1. The bottom surface part 3 faces the upper
surface part 2 in the thickness direction of the shoe sole 1. In this embodiment, the side wall part 4 is constituted by a
wall 44 facing in the thickness direction of the shoe sole 1 and an extension 45 extending upward throughout the entire
wall 44.

[0036] A ventilation groove 5 recessed in the thickness direction of the shoe sole 1 is formed in the upper surface part
2. The forefoot portion of the shoe sole 1 has a medial side air intake port 411 and a lateral side air intake port 421
formed respectively in a medial side wall 41 and a lateral side wall 42 to be in communication with the ventilation groove
5 and draw air from outside into the ventilation groove 5. The midfoot portion of the shoe sole 1 has a medial side air
outlet port 412 and a lateral side air outlet port 422 formed respectively in the medial side wall 41 and the lateral side
wall 42 to be respectively in communication with the medial side air intake port 411 and the lateral side air intake port
421 through the ventilation groove 5 and draw air from the ventilation groove 5 to the outside. With such a configuration,
the ventilation groove 5 serves as a passage for allowing air to pass through the inside of the shoe sole 1 until the air
drawn in from the outside through the air intake port is drawn out to the outside through the air outlet port. In this
embodiment, the medial side air outlet ports 412 are formed in an area between a first innermost point 41A, which is
the innermost point in the forefoot portion of the shoe sole 1, and a second innermost point 41B, which is the innermost
point in the rearfoot portion of the shoe sole 1.

[0037] Further, in this embodiment, medial side air outlet spaces 551 and a lateral side air outlet space 552, which
are respectively connected to the medial side air outlet ports 412 and the lateral side air outlet ports 422 at the medial
side end and the lateral side end of the midfoot portion, are formed in the upper surface part 2, as shown in more detail
in the enlarged view of the midfoot portion in Fig. 8. The upper surface part 2 in the area of forming these spaces is
recessed to a depth equal to or larger than the ventilation groove 5. The ventilation groove 5 connects the medial side
air outlet spaces 551 and the lateral side air outlet space 552 to each other and allows the medial side air outlet ports
412 and the lateral side air outlet ports 422 to be in communication with each other via the medial side air outlet spaces
551 and the lateral side air outlet space 552 respectively.

[0038] Inthis embodiment, the ventilation groove 5 is formed in a wide area of the upper surface part 2 from the forefoot
portion to the midfoot portion, as shown in Fig. 2. Specifically, the ventilation groove 5 includes a central longitudinal
ventilation groove 51a extending in the length direction from the forefoot portion to the vicinity of the boundary between
the midfoot portion and the rearfoot portion through the vicinity of the center in the width direction of the shoe sole 1, a
medial side longitudinal ventilation groove 51b and a lateral side longitudinal ventilation groove 51c extending in the
forefoot portion to form a parabolic shape from the front end on the forefoot side of the longitudinal ventilation groove
51 rearward respectively on the medial side and the lateral side and then extending to the middle of the midfoot portion
in the length direction, a plurality of transverse ventilation grooves 52 each extending in the width direction or the oblique
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direction in the forefoot portion and/or the midfoot portion and configured to cross the longitudinal ventilation grooves
51ato 51c to respectively allow the longitudinal ventilation grooves 51a to 51c to be in communication with each other,
and a plurality of air outlet guide grooves 53 configured to connect the central longitudinal ventilation groove 51a to the
medial side air outlet spaces 551 and the lateral side air outlet space 552 in the midfoot portion. Midfoot-side ends of
the medial side longitudinal ventilation groove 51b and the lateral side longitudinal ventilation groove 51c are also
connected to the medial side air outlet spaces 551 and the lateral side air outlet space 552, respectively.

[0039] In particular, as shown in Fig. 7 in detail, one of the transverse ventilation grooves 52 in the forefoot portion
constitutes an air intake groove 521 extending obliquely rearward toward the medial side from the lateral side air intake
port 421 formed in the lateral side wall 42 in the forefoot portion. Further, the other end of the air intake groove 521, that
is, the end thereof on the opposite side to the end connected to the lateral side air intake port 421, is connected to the
medial side air intake port 411 formed in the medial side wall 41. The configuration meant by that the air intake groove
521 extends obliquely rearward from the lateral side air intake port 421 is that the angle formed between the direction
in which the air intake groove 521 extends from the lateral side air intake port 421 and the straight line orthogonal to the
centerline of the shoe is 10 ° or more and 75 ° or less. The angle is preferably 15 ° or more and 70 ° or less, more
preferably 20 ° or more and 65 ° or less. The direction in which the air intake groove 521 extends from the lateral side
air intake port 421 means, more specifically, a direction in which the deepest line of the air intake groove 521 extends
from the lateral side air intake port 421, and when the direction is not straight, it means a tangential direction of the
deepest line at the open end of the lateral side air intake port 421.

[0040] The air intake groove 521 extends from the lateral side wall 42 (i.e., from the position at which the lateral side
air intake port 421 is formed) through the upper surface part 2 to the medial side wall 41 (i.e., to the position at which
the medial side air intake port 411 is formed). Herein, the lateral side air intake port 421 and the medial side air intake
port 411 have a recessed shape opening upwardly, in which the air intake groove 521 extends between the lateral side
air intake port 421 and the medial side air intake port 411 to connect them to each other.

[0041] In this embodiment, the lateral air intake port 421 and the medial side air intake port 411 each have a shape
that spreads in a tapered shape toward the outside in order to facilitate the taking-in of air from the outside.

[0042] The ventilation groove 5 is formed to have a depth recessed in the thickness direction of the shoe sole 1
gradually increasing as it advances from the front side of the forefoot portion of the shoe sole 1 toward the rear side of
the midfoot portion. For example, the depth of the central longitudinal ventilation groove 51a gradually increases as it
advances from the front end on the toe side toward the rear end on the rear side of the midfoot portion. The shoe sole
1 is required to secure the strength in the forefoot portion since a relatively large amount of foot pressure from the wearer
is applied to the forefoot portion of the shoe sole 1 as compared with the midfoot portion. It is possible to increase the
breathability of the shoe sole 1, while sufficiently securing the strength of the shoe sole 1 by configuring the ventilation
groove 5 to have a depth relatively small on the front side of the forefoot portion in which the foot pressure is increased,
while configuring the ventilation groove 5 to have a depth increasing toward the rear side of the midfoot portion in which
the foot pressure is reduced, as in this embodiment.

[0043] Fig. 5 is a bottom view of the shoe sole 1 showing the bottom surface part 3. Bending grooves 6 recessed from
the lower side in the thickness direction of the shoe sole 1 are formed in the bottom surface part 3. Specifically, the
bending grooves 6 include a longitudinal bending groove 61 extending in a substantially longitudinal direction from the
forefoot side end to the rearfoot side end of the bottom surface part 3 through the vicinity of the center in the width
direction of the shoe sole 1, and a plurality of transverse bending grooves 62 extending in a substantially width direction
in the forefoot portion and the rearfoot portion from the lateral side end of the bottom surface part 3 to the medial side
end, that is, from the lateral side wall 42 to the medial side end through the bottom surface part 3.

[0044] In particular, one of the transverse bending groove 62 is formed as a forefoot bending groove 621 at a position
facing the air intake groove 521 formed in the upper surface part 2 in the thickness direction of the shoe sole 1 in order
to make it easier to bend the shoe sole 1. Further, the deepest line passing through the forefoot (transverse) bend groove
621 is formed to be displaced rearward from the deepest line passing through the air intake groove 521. In other words,
the deepest portion of the forefoot (transverse) bend groove 621 (i.e., the deepest portion herein means the most deeply
recessed portion in the thickness direction, and a center in the case where the deepest portion has a certain width) is
located rearward from the deepest portion of the air intake groove 521 in any cross section in the longitudinal direction
of the shoe sole 1 as shown in Fig. 6. In the enlarged vertical sectional view of the shoe sole 1 shown in Fig. 6, the
straight lines extending in the thickness direction through the deepest portions of the air intake groove 521 and the
forefoot (transverse) bending groove 621 are respectively represented as 521D and 621D. According to such a config-
uration, it is possible to secure the strength of the shoe sole 1, while increasing the flexibility of the shoe sole 1 since it
is possible to suppress the shoe sole 1 from having an excessively reduced thickness at a position at which the groove
formed in the upper surface of the shoe sole 1 faces the groove formed in the bottom surface, while enhancing the
flexibility in the upward direction required for the forefoot portion of the shoe sole 1.

[0045] As shown in Fig. 6, the deepest line passing through the forefoot (transverse) bending groove 621 preferably
passes through an area on the rear side of the deepest line passing through the air intake groove 521 and on the lower
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side within the area forming the air intake groove 521 (i.e., within the area forming the inclined surface of the air intake
groove 521 shown in Fig. 6). Further, the depth of the deepest line passing through the forefoot (transverse) bending
groove 621 is preferably smaller than the depth of the deepest line passing through the air intake groove 521. In this
configuration, as shown in Fig. 6, it is preferable that the inclination angle of the front side inclined surface of the forefoot
(transverse) bending groove 621 (i.e., the angle with respect to the bottom surface provided with no groove in the bottom
surface part 3 in the cross section in the longitudinal direction of the shoe sole 1) be smaller than the inclination angle
of the rear side inclined surface of the air intake groove 521 (i.e., the angle with respect to the upper surface provided
with no groove in the upper surface part 2 in the cross section in the longitudinal direction of the shoe sole 1), and it is
more preferable that the relationship between these inclination angles be established in any cross section in the longi-
tudinal direction of the shoe sole 1.

[0046] Fig. 9 and Fig. 10 are enlarged views respectively showing the vicinity of a position at which the medial side
air outlet port 412 is formed and the vicinity of a position at which the lateral side air outlet port 422 is formed, in the
midfoot portion of the shoe sole 1. Hereinafter, the description will be given for the structure of the medial side air outlet
port 412, the lateral side air outlet port 422, and the vicinities thereof with reference to these drawings.

[0047] As described above, the medial side air outlet ports 412 and the lateral side air outlet ports 422, which are
respectively formed in the medial side wall 41 and the lateral side wall 42 in the midfoot portion of the shoe sole 1, are
respectively connected to the medial side air outlet spaces 551 and the lateral side air outlet space 552 formed in the
medial side end and the lateral side end of the upper surface part 2, and are in communication with the ventilation
grooves 5 respectively connected to the medial side air outlet spaces 551 and the lateral side air outlet space 552,
specifically are in communication with either the medial side longitudinal ventilation groove 51b or the lateral side lon-
gitudinal ventilation groove 51c and a plurality of air outlet guide grooves 53 via the medial side air outlet space 551 and
the lateral side air outlet space 552. In this embodiment, two medial side air outlet ports 421 are formed in the medial
side wall 41, and four lateral side air outlet ports 422 are formed in the lateral side wall 42. The two medial side air outlet
ports 421 are respectively connected to the medial side air outlet spaces 551 that are separately provided, and the four
lateral side air outlet ports 422 are all connected to one lateral side air outlet space 552.

[0048] The bottom surface of the medial side air outlet space 551 forms an inclined surface entirely inclined from the
height of the groove bottom at the connection point between the ventilation groove 5 and the medial side air outlet space
551 to the height of the lower edge of the medial side air outlet port 412 so as to become deeper from the end close to
the shoe sole center toward the end close to the medial side, of the medial side air outlet space 551. The bottom surface
of the lateral side air outlet space 552 is constituted by four inclined surfaces, which extend in the width direction of the
shoe sole 1 from the lower edges of the lateral side air outlet ports 422 respectively and are inclined from these lower
edges to the height of the groove bottom of the connection point between the ventilation groove 5 and the lateral side
air outlet space 552, and a surface at the same height as that of the groove bottom.

[0049] In this embodiment, the total opening area of the medial side air outlet ports 412 and the lateral side air outlet
ports 422 is larger than the total opening area of the medial side air intake port 411 and the lateral side air intake port
421. With such a configuration, the air taken in the shoe sole 1 from the air intake ports 411 and 421 is easily discharged
from the air outlet ports 412 and 422.

[0050] When the medial side air outlet ports 412 and the lateral side air outlet ports 422 are compared with each other,
the total opening area of the medial side air outlet ports 412 is larger than the total opening area of the lateral side air
outlet ports 422. When the wearer swings the foot forward in walking or running, the air pressure on the medial side of
the midfoot is more likely to be negative than on the lateral side of the midfoot. Therefore, air in the shoe sole 1 is easily
discharged more efficiently by making the shoe sole 1 to have a relatively large total opening area of the medial side air
outlet ports 412 formed on the medial side. As described above, the medial side air outlet ports 412 are formed in the
area between the first innermost point 41A, which is the innermost point in the forefoot portion of the shoe sole 1, and
the second innermost point 41B, which is the innermost point in the rearfoot portion of the shoe sole 1. The air pressure
in this area is relatively likely to be negative even on the medial side of the shoe sole. In view of this point, it can be
understood that air in the shoe sole 1 is easily discharged from the medial air outlet ports 412 which are relatively largely
formed.

[0051] Further, the total opening area of ends of the ventilation grooves 5 located inward of the medial side air outlet
ports 412, that is, the total opening area of ends of the ventilation grooves 5 opening on the medial side of the midfoot
portion of the upper surface part 2 is smaller than the total opening area of ends of the ventilation grooves 5 located
inward of the lateral side air outlet ports 422, that is, the total opening area of ends of the ventilation grooves 5 opening
on the lateral side of the midfoot portion of the upper surface part 2. In this embodiment, more specifically, the total
opening area of the medial side longitudinal ventilation groove 51b and the air outlet guide grooves 53 directed toward
the medial side, which are open to the medial side air outlet spaces 551 connected to the medial side air outlet ports
412, on the medial side of the midfoot portion of the upper surface part 2 is smaller than the total opening area of the
lateral side longitudinal ventilation groove 51c and the air outlet guide grooves 53 directed toward the lateral side, which
are open at their joints to the lateral side air outlet space 552 connected to the lateral side air outlet ports 422, on the
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lateral side of the midfoot portion of the upper surface part 2. The relatively small opening area of the ventilation grooves
5 located inward of the medial side air outlet ports 412 makes it possible to increase the flow rate of air flowing from the
ventilation grooves 5 into each of the medial side air outlet spaces 551 located inward of the medial side air outlet ports
412. Thereby, air is easily discharged from the medial side air outlet ports 412.

[0052] The opening area of each of the ends of the ventilation grooves 5 opening toward the medial side or the lateral
side, among the ends of the ventilation grooves 5 that open on the medial side or the lateral side of the midfoot portion,
can be defined as an area of each of the opening ends of the ventilation grooves that face the medial or lateral side air
outlet ports 412, 422 or that face the wall surface of the medial or lateral side wall 41, 42, when the shoe sole 1 is viewed
from the medial side or the lateral side. For example, the opening area of each of the ends of the ventilation grooves 5
opening toward the lateral side among the ends of the ventilation grooves 5 shown in Fig. 10 is defined as an area of
the end face of each of the air outlet guide grooves 53 that are open through their open faces substantially parallel to
the open faces of the medial or lateral side air outlet port 412, 422. Herein, the total opening area of the ends of the
ventilation grooves 5 open to the lateral side of the midfoot portion of the upper surface part 2 is a total opening area of
the end faces of the five air outlet guide grooves 53 and the lateral side longitudinal ventilation groove 51c that opens
toward the rear side of the shoe sole 1. Further, the medial or lateral side air outlet space 551, 552 can be defined as
a space existing between the end faces that can be defined as described above and the medial or lateral side air outlet
port 412, 422, while being in connection therewith.

[0053] In the medial side air outlet ports 412 and the lateral side air outlet ports 422, each of the ventilation grooves
5 are formed in consideration of the position and the inclination so as not to form a passage that linearly connects the
medial side air outlet port 412 and the lateral side air outlet port 422 with each other through the space in the groove.
In other words, each of the ventilation grooves 5 is configured so that an obstacle formed of a part of the shoe sole 1 is
located on any straight line connecting an arbitrary point within each of the medial side air outlet ports 412 and an
arbitrary point within each of the outer air outlet ports 422. For example, in this embodiment, each of the air outlet guide
grooves 53 is formed to have an end, which is formed to allow the air outlet guide groove 53 to be inclined toward the
front side or the rear side, so as not to be positioned on the straight line connecting each of the medial side air outlet
ports 412 and each of the lateral side air outlet ports 422. When a passage, which linearly connects the medial side air
outlet port 412 and the lateral side air outlet port 422 with each other via a space inside the groove, exists in the shoe
sole 1, an airflow from the lateral side air outlet port 422 to the medial side air outlet port 412 or vice versa is likely to
cause, and hence cause hindrance to an airflow from the air intake ports 411 and 421 to the air outlet ports 412 and
422. In this embodiment, such ventilation grooves 5 are formed not to form such a passage so that less hindrance is
caused to the airflow from the air intake ports 411 and 421 to the air outlet ports 412 and 422, and the breathability of
the shoe sole 1 is enhanced.

[0054] Meanwhile, the ventilation grooves 5 are formed to allow the medial side air outlet ports 412 and the lateral
side air outlet ports 422 not to be linearly arranged with each other, while being in communication with each other.
Therefore, for example, when wind in the lateral direction is blown into the shoe sole 1 of the wearer who is in a non-
moving state, air can pass from the medial side outlet ports 412 to the lateral side air outlet ports 422, or vice versa so
that the breathability can be exhibited to a certain degree in such a situation.

[0055] Turning to Fig. 3 and Fig. 4, the description will be given in connection with the medial side air outlet ports 412
and the lateral side air outlet ports 422. In this embodiment, the side wall part 4 (the medial side wall 41 and the lateral
side wall 42) is provided with an extension 45 at positions at which the medial side air outlet ports 412 and the outer air
outlet ports 422 are formed. With such a configuration, the shoe sole 1 of this embodiment is advantageous in that the
opening area of each of the medial side air outlet ports 412 and each of the lateral side air outlet ports 422 can be
secured with no need to make the thickness of the shoe sole 1 much greater.

[0056] Further, a reinforcing column part 48 is provided between the two medial side air outlet ports 412 in the medial
side wall 41. The reinforcing column part 48 serves as a reinforcing member to suppress distortion of the area around
the medial side air outlet port 412 by reinforcing between the two air outlet ports 412 each having a large opening. In
this embodiment, the reinforcing column part 48 has a width corresponding to the front-rear direction of the shoe sole
1 larger than the width of the lower end edge of any of the medial side air outlet ports 412 at the height of the lower end
of the medial side air outlet ports 412. Such a configuration enables to effectively suppress the distortion of the area
around the medial side air outlet ports 412. Further, in this embodiment, the reinforcing column part 48 is formed as a
part of the medial side wall 41. Moreover, the extension 45 which is a part of the medial side wall 41 also serves as a
reinforcing member for the area above the medial side air outlet ports 412.

[0057] Subsequently, the description will be given on a shoe 9 including the shoe sole 1 of this embodiment. As shown
in Fig. 3 and Fig. 4, the shoe 9 of this embodiment includes the shoe sole 1 and an upper member 7 provided above
the upper surface part 2 of the shoe sole 1 to cover the dorsum side of the foot of the wearer. In addition, in the shoe 9
of this embodiment, an inner sole 8 as shown in Fig. 11 is placed above the shoe sole 1 as shown in Fig. 12. The inner
sole 8 may be mounted directly on the shoe sole 1 or mounted via another shoe sole member mounted on the shoe
sole 1. For example, the shoe 9 of this embodiment may further include an insole, which is not shown herein, between
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the shoe sole 1 and the inner sole 8. The insole preferably has breathability to such an extent as not to prevent air
communication between the shoe sole 1 and the inner sole 8. Such an insole may be, for example, a bottom surface
part of the upper member 7. In such a case, the upper member 7 may have its bottom surface part mounted as an insole
on the upper surface part 2 of the shoe sole 1, and the bottom surface part and the upper surface part 2 are bonded to
each other to be thereby joined to the shoe sole 1.

[0058] Fig. 11 is a top view of the inner sole 8 that is mounted on the shoe sole 1 of this embodiment for use. A plurality
of small ventholes 81 are formed in the surface of the inner sole 8. The plurality of small vent holes 81 are in communication
with the ventilation grooves 5 formed in the upper part 2 of the shoe sole 1 in the state where the inner sole 8 is mounted
on the shoe sole 1. This a configuration enables air flowing in the ventilation grooves 5 of the shoe sole 1 to be brought
into contact with the sole of the foot of the wearer, who wears the shoe 9, through the small vent holes 81 formed in the
inner sole 8, so that the comfort of the wearer is improved.

[0059] In this embodiment, the plurality of small vent holes 81 are formed over the forefoot portion and the planter
arch portion of the inner sole 8. Each of the forefoot portion and the planter arch portion of the inner sole 8 has an area
that does not come into direct contact with the foot of the wearer during walking or running and hence is not applied with
a foot pressure generated by the wearer. With the plurality of small vent holes 81 formed in such areas, the inner sole
8 enables the ease of air ventilation within the shoe through the small vent holes 81. Further, the plurality of small vent
holes 81 are formed in an area other than the area corresponding to the metatarsophalangeal joint. The area corre-
sponding to the metatarsophalangeal joint on the shoe sole is an area to which a relatively large foot pressure from the
wearer is applied. Thus, in the case where the plurality of small vent holes 81 are not formed in the area corresponding
to the metatarsophalangeal joint of the inner sole 8, the discomfort of the wearer due to the contact of the sole of the
wearer with the plurality of small vent holes 81 is alleviated. However, the area in which the plurality of small vent holes
81 are formed is not limited to the aforementioned area. For example, the plurality of small vent holes 81 may be provided
entirely in the inner sole 8.

[0060] Further, cutouts 82 and 83 are formed at the medial side end and the lateral side end of the forefoot portion of
the inner sole 8. As shown in Fig. 12, the cutouts 82 and 83 are formed at areas respectively corresponding to the air
intake ports 411 and 412 of the shoe sole 1 in the state where the inner sole 8 is mounted on the shoe sole 1. Such a
configuration makes it relatively easy to take air from the air intake ports 411 and 412 into the shoe sole 1 in the shoe
including the shoe sole 1 and the inner sole 8.

[0061] The shoe sole 1 and the shoe 9 of this embodiment are configured as above and thus have the following
advantages.

[0062] According to the shoe sole 1 of this embodiment, at least a part of the ventilation grooves 5 constitute air intake
groove 521 extending obliquely rearward from the lateral side air intake port 421 toward the medial foot side (first form).
When the wearer who wears the shoe including the shoe sole 1 swings the foot forward in walking or running, air colliding
with the shoe is forced into the ventilation grooves 5 of the shoe sole 1 from the lateral side air intake port 421 provided
in the forefoot portion of the shoe sole 1. At this time, in the shoe sole 1 of this embodiment, air taken into the grooves
5 of the shoe sole 1 from the lateral side air intake port 421 is accelerated to flow rearward of the shoe sole 1 since the
air intake groove 521 extending obliquely rearward toward the medial side extends from the lateral side air intake port
421 formed in the lateral side wall 42. Thereby, air taken into the groove 5 of the shoe sole 1 is fed to the medial side
air outlet ports 412 and/or the lateral side air outlet ports 422 formed in the midfoot portion of the shoe sole 1, and thereby
can be easily discharged from the air outlet ports 412 and 422. Accordingly, the shoe sole 1 of this embodiment has
enhanced breathability in the shoe on the basis of these features.

[0063] Further, according to the shoe sole 1 of this embodiment, the total opening area of the medial side air outlet
ports 412 and the lateral air outlet ports 422 is larger than the total opening area of the medial side air intake port 411
and the lateral side air intake port 421 (second form). In the shoe sole 1 of this embodiment, air taken into the grooves
5 of the shoe sole 1 is easily discharged from the air outlet ports 412 and 422 since the total opening area of the medial
side air outlet ports 412 and the lateral side air outlet ports 422 is larger than the total opening area of the medial side
air intake port 411 and the lateral side air intake port 421. Accordingly, the shoe sole 1 of this embodiment has enhanced
breathability inside the shoe on the basis of these features.

[0064] Further, according to the shoe sole 1 of this embodiment, the medial side air outlet ports 412 in the medial side
wall 41 are formed in the area between the first innermost point 41A which is the innermost point in the forefoot portion
of the shoe sole 1, and the second innermost point 41B, which is the innermost point in the rearfoot portion of the shoe
sole 1, and at least a part of the ventilation grooves 5 constitute the air intake groove 521 extending obliquely rearward
from the lateral side air intake port 421 toward the medial foot side (third form). The area between the first innermost
point 41A and the second innermost point 41B of the medial side wall 41 is an area in which air is most separated in
walking or running of the wearer and the air pressure is more likely to be negative. Therefore, air taken into the ventilation
grooves 5 of the shoe sole 1 is more easily discharged from the air outlet ports 412 and 422 by forming the medial side
air outlet port 412 in this area. Accordingly, the shoe sole 1 of this embodiment has enhanced breathability inside the
shoe also on the basis of these features.
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[0065] Further, the shoe 9 of this embodiment including the shoe sole 1 thus has enhanced breathability inside the
shoe on the basis of the aforementioned features. In addition, the inner sole 8 with a plurality of small vent holes 81
formed therein for communication with the ventilation grooves 5 is mounted in the shoe 9 of this embodiment. Thereby,
the shoe 9 enables air flowing in the ventilation grooves 5 of the shoe sole 1 to be brought into contact with the sole of
the foot of the wearer who wears the shoe 9 through the small vent holes 81 formed in the inner sole 8, so that the
comfort of the wearer is improved.

[0066] The shoe sole and the shoe according to the present invention are not limited to the configuration of the
aforementioned embodiment. Further, the shoe sole and the shoe according to the present invention are not limited to
those having the aforementioned operational effects. Various modifications can be made to the shoe sole and the shoe
according to the present invention without departing from the gist of the present invention.

[0067] For example, the air intake groove 521 in the aforementioned embodiment extends obliquely rearward from
the lateral side air intake port 421 formed in the lateral side of the shoe sole 1 toward the medial side, but the air intake
groove of the shoe sole of the present invention is not limited to this embodiment, and may extend rearward from either
the medial side air intake port or the lateral side air intake port. For example, the air intake groove 521 may extend
obliquely rearward from the medial side air intake port 411 formed in the medial side toward the lateral side, as shown
in Fig. 13. Further, a plurality of air intake grooves may be formed in the shoe sole of the present invention. In this case,
the oblique directions in which the plurality of air intake grooves extend may be the same as or different from each other.
For example, the shoe sole 1 may be formed such that the air intake groove 521 extending obliquely rearward from the
lateral side intake port 421 toward the medial side and the air intake groove 521 extending obliquely rearward from the
medial side intake port 411 toward the lateral side cross each other as shown in Fig. 14.

[0068] The air intake port in the aforementioned embodiment is constituted by both of the lateral side air intake port
421 formed in the lateral side wall 42 and the medial side air intake port 411 formed in the medial side wall 41, but the
shoe sole of the present invention may be constituted by only one of the lateral side air intake port 421 and the lateral
side air intake port 411. For example, the shoe sole 1 may not include the medial side air intake port 411, while including
only the lateral side air intake port 421, as shown in Fig. 15. In the case where the shoe sole 1 includes only one air
intake port, the air intake port is preferably the lateral side air intake port 421 formed in the lateral side wall 42. The
shape of each of the lateral side air intake port 421 and the lateral side air intake port 411 is not limited to the tapered
shape as in the aforementioned embodiment, and may have a straight shape.

[0069] Further, the configuration of the ventilation groove 5 is not limited to that shown in the aforementioned embod-
iment as long as the air intake port and the air outlet port are in communication with each other, and can be appropriately
modified. For example, the number of the longitudinal ventilation grooves 51, the number of transverse ventilation grooves
52, and the number of the air outlet guide grooves 53 included in the ventilation grooves 5 may be larger or smaller than
those in the aforementioned embodiment. Further, the ventilation grooves 5 may optionally include a straight groove
and a curved groove, and may include a groove of a polygonal line shape, a wave line shape, or a labyrinth shape. In
the case where the ventilation grooves 5 are constituted by grooves in a complicated shape including such as a polygonal
line shape, a wave line shape, and a labyrinth shape, an advantage that water or any foreign matter are hardly intruded
into the shoe sole 1 can be obtained. Further, the depth of the ventilation grooves 5 may be constant in the width direction,
or may have different widths in the medial side and the lateral side. Particularly in the forefoot portion, it is possible to
have a depth becoming smaller toward the medial side and the lateral side from the center at which the foot pressure
is large.

[0070] In the aforementioned embodiment, the total opening area of the medial side air outlet ports 412 is larger than
the total opening area of the lateral side air outlet ports 422, but the relationship between these opening areas in the
shoe sole of the present invention is not limited to this, and the total opening area of the lateral side air outlet ports 422
may be larger than the total opening area of the medial side air outlet ports 412, or both may be equal to each other.
Further, the positions at which the medial side air outlet ports 412 are formed are not limited to the area between the
first innermost point and the second innermost point as in the aforementioned embodiment, but may be formed at any
positions of the medial side wall 41 in the midfoot portion. Further, it is not essential that the side wall part 4 include the
extension 45.

[0071] In the aforementioned embodiment, the deepest line passing through the forefoot (transverse) bending groove
621 is formed to be located rearward of the deepest line passing through the air intake groove 521 in any cross section
in the longitudinal direction of the shoe sole 1, but this positional relationship is not necessarily limited in the shoe sole
of the present invention. For example, the deepest line passing through the forefoot (transverse) bending groove 621
may not be located partially or entirely rearward of the deepest line passing through the air intake groove 521, as long
as sufficient flexibility and strength required for the shoe sole 1 can be maintained. Further, the bending grooves 6
including the forefoot (transverse) bending groove 621 are not an essential feature of the shoe sole 1, and the shoe sole
1 may not include a part or all of the bending grooves 6 described in the aforementioned embodiment.

[0072] Aslong as the shoe sole 1 includes the feature of the first form of the present invention, that is, the feature that
the air intake groove 521 extends obliquely rearward from at least one of the medial side air intake port 411 and the

10



10

15

20

25

30

35

40

45

50

55

EP 3 942 957 A1

lateral side air intake port 421 formed in at least one of the medial side wall 41 and the lateral side wall 42, the shoe
sole 1 may not include the feature of the second form of the present invention, that is, the feature that the total opening
area of the air outlet ports 412 and 422 is larger than the total opening area of the air intake ports 411 and 421. Similarly,
as long as the shoe sole 1 includes the aforementioned feature of the second form of the present invention, the shoe
sole 1 does not necessarily include the aforementioned feature of the first form. That s, the present invention can achieve
the effect of enhancing the breathability of the shoe sole as long as the present invention includes the feature of any
one of the first form and the second form. Of course, it is obvious that the aforementioned effect is further exhibited if
the present invention includes the features of both the first form and the second form. For example, in the case where
the shoe sole 1 has the feature of the second form of the present invention, an air intake port 413 may be formed on
the toe side of the side wall part 4, from which the central longitudinal ventilation groove 51a extends as shown in Fig. 16.
[0073] In the aforementioned embodiment, the reinforcing column part 48, which is a part of the medial side wall 41,
is provided as a reinforcing member to suppress the distortion of the area around the medial side air outlet port 421, but
as a substitute or in addition to the reinforcing column part 48, the medial side wall 41 of the shoe sole of the present
invention may be provided with a reinforcing member R as a separate member to suppress the distortion of the area
around the medial side air outlet port. The reinforcing member R may be, for example, attached to the medial side wall
41 so as to serve as an outer frame that surrounds the periphery of the medial side air outlet port 421 as shown in Fig.
17. The reinforcing member R may be, for example, a separate frame body formed of a resin such as TPU or nylon,
which is fitted into the medial side wall 41, or may be configured such that a part of an outer sole additionally provided
on a shoe sole is wound upward. The reinforcing member R is not limited to a member made of a resin, and may be a
member made of metal or the like. At this time, the reinforcing member R may be provided with a mesh member in the
area inside the frame in order to prevent foreign matter from entering the medial side air outlet ports 421 as shown in
Fig. 17. Further, the reinforcing member such as the reinforcing column part 48 or the reinforcing member R may be
provided not only around the medial side air outlet ports 421 in the lateral side wall 42 but also around the lateral side
outlet ports 422.

[0074] Although detailed description beyond the description above will not be repeated here, conventionally known
technical matters on shoe sole and shoe may be optionally employed in the present invention even if the matters are
not directly described in the above.

[0075] Hereinafter, the present invention will be elucidated by way of specific examples and comparative examples
of the present invention. However, the present invention is not limited to the following examples.

Example

[0076] An upper member made of a double-Raschel mesh knitted with a general polyester yarn provided in a com-
mercially available shoe was attached to a shoe sole made of a foamed resin having a structure similar to that of the
shoe sole 1 of the aforementioned embodiment shown in Fig. 1. Thereafter, an inner sole made of a foamed resin having
a structure similar to that of the inner sole 8 of the aforementioned embodiment shown in Fig. 11 was mounted on the
shoe sole. The shoe thus produced was taken as a shoe of Example.

Comparative Example

[0077] Instead of the shoe sole used in Example, a shoe of Comparative Example was obtained in the same manner
as in Example except that a shoe sole 100 made of a foamed resin having a structure shown in Fig. 18 was used. The
shoe sole used in this Comparative Example does not include an air intake port in the forefoot portion, and is formed
such that the total opening area of the medial side air outlet ports formed in the midfoot portion is equal to the total
opening area of the lateral side air outlet ports formed in the midfoot portion.

Measurement of breathability

[0078] The breathability of each of the shoes according to Example and Comparative Example during running was
measured in the manner as mentioned below using the tracer gas method shown in Fig. 19.

[0079] Each of the shoes according to Example and Comparative Example was equipped on an artificial foot and fixed
with a hexagonal rod passing through an ankle portion of the artificial foot in a state where the shoe is tilted forward at
an angle of 45° as shown in Fig. 20. Thereafter, CO, as a tracer gas was mixed with air, and then this gas was supplied
into the shoe through an air-feeding silicone tube arranged in the artificial foot, and air in the shoe was simultaneously
discharged to the outside of the shoe through an air-discharging silicone tube also arranged in the artificial foot. At this
time, an electromagnetic air pump was used for air supply and discharge, and the flow rate of the air supply and the
flow rate of the air discharge were adjusted to be equal to each other using a flow controller. Further, CO, concentration
each on the air supply side and the air discharge side was intermittently measured using a CO, analyzer. An average
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value after the concentration was sufficiently stabilized was used as the CO, concentration.

[0080] When the flow rate of the gas by the pump is Qpymp, the flow rate of the gas by the ventilation inside the shoe
is Qyent; the CO,, concentration on the air supply side is Cy,,, the CO, concentration on the air discharge side is C,, and
the CO,, concentration of the ambient air is C,,;,, the following formula (1) is established since it is considered that the
amount of CO, flowing into the shoe and the amount of flowing out from the shoe are equal to each other in the case
where the CO, concentration inside the shoe is held at a steady state.

(qump>< Cin""(QV(ent>< Camb:((qump"i'cgvent)>< Cout (1)

[0081] Accordingly, the in-shoe ventilation amount Q,¢,; can be obtained from the following formula (2) which is a
conversion of formula (1).

Qvent:qumpx(Cin'Cout)/ (Cout'Camb) (2)

[0082] The air flow set at 8.1 m/s on the basis of the average swing speed of the foot during running was blown from
the front of the shoe having the inside thus filled with the tracer gas to measure the ventilation amount as described
above. The measurement location for the ventilation amount at this time was the sole side of a toe crotch. The results
are shown in Table 1 and Fig. 21.

Table 1

Shoe sole ventilation amount (L/min)

Example 1.7

Comparative Example | 0.4

[0083] Asshown in Table 1 and Fig. 21, it can be seen that the shoe of Example including the shoe sole of the present
invention has greatly improved breathability during running as compared with the shoe of Comparative Example.

REFERENCE SIGNS LIST

[0084]

1: Shoe sole

2: Upper surface part
3: Bottom surface part

4: Side wall part

41: Medial side wall

411:  Medial side air intake port

412:  Medial side air outlet port

42: Lateral side wall

421: Lateral side air intake port

422: Lateral side air outlet port

5: Ventilation groove

51: Longitudinal ventilation groove

51a:  Central longitudinal ventilation groove
51b:  Medial side longitudinal ventilation groove
51c:  Lateral side longitudinal ventilation groove

52: Transverse ventilation groove
521:  Air intake groove
53: Air outlet guide groove

551:  Medial side air outlet space
552: Lateral side air outlet space

6: Bending groove
61: Longitudinal bending groove
62: Transverse bending groove
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621:  Forefoot bending groove (transverse bending groove)
7 Upper member
8: Inner sole
81: Small vent hole
82: Medial side cutout
83: Lateral side cutout
9: Shoe
Claims
1. A shoe sole comprising: an upper surface part configured to enable an upper member to be provided thereover; a
bottom surface part configured to be in contact with the ground; and a side wall part configured to connect an outer
peripheral end of the upper surface part and an outer peripheral end of the bottom surface part in a thickness
direction of the shoe sole, wherein
ventilation grooves recessed in the thickness direction of the shoe sole from an upper side are formed in the
upper surface part,
the shoe sole has a forefoot portion that has an air intake port formed in at least one of a medial side wall on a
medial side in the side wall part and a lateral side wall on a lateral side in the side wall part to be in communication
with the ventilation grooves and draw air from outside into the ventilation grooves,
the shoe sole has a midfoot portion that has an air outlet port formed in at least one of the medial side wall and
the lateral side wall to be in communication with the air intake port through the ventilation grooves and discharge
air in the ventilation groove to the outside, and
at least a part of the ventilation grooves constitutes an air intake groove extending obliquely rearward from the
air intake port.
2. The shoe sole according to claim 1, wherein
the air intake port is formed in the lateral side wall, and
the air intake groove extends obliquely rearward from the lateral side of the shoe sole to the medial side.
3. The shoe sole according to claim 1 or 2, wherein
the air intake port has a shape that spreads in a tapered shape toward the outside.
4. The shoe sole according to any one of claims 1 to 3, wherein
the air intake port is formed in each of the medial side wall and the lateral side wall,
each of the air intake port formed in the medial side wall and the air intake port formed in the lateral side wall
has a recessed shape opening upward, and
the air intake groove connects the air intake port having a recessed shape and formed in the medial side wall
to the air intake port having a recessed shape and formed in the lateral side wall.
5. The shoe sole according to claim 4, wherein
a bending groove recessed from the lower side in the thickness direction of the shoe sole is formed in the bottom
surface part at a position facing the air intake groove formed in the upper surface part in the thickness direction
of the shoe sole, and
the bending groove extends from the lateral side wall to the medial side wall.
6. The shoe sole according to claim 5, wherein
a deepest line passing through the bending groove is formed to be displaced rearward from a deepest line passing
through the air intake groove.
7. A shoe sole comprising: an upper surface part configured to enable an upper member to be provided thereover; a

bottom surface part configured to be in contact with the ground; and a side wall part configured to connect an outer
peripheral end of the upper surface part and an outer peripheral end of the bottom surface part in a thickness
direction of the shoe sole, wherein
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ventilation grooves recessed in the thickness direction of the shoe sole are formed in the upper surface part,
the shoe sole has a forefoot portion that has an air intake port formed in the side wall part to be in communication
with the ventilation grooves and draw air from outside into the ventilation grooves,

the shoe sole has a midfoot portion that has an air outlet port formed in at least one of the medial side wall on
the medial side of the side wall part and the lateral side wall on the lateral side of the side wall part to be in
communication with the air intake port through the ventilation grooves and discharge air in the ventilation grooves
to the outside, and

a total opening area of the air outlet port is larger than a total opening area of the air intake port.

The shoe sole according to claim 7, wherein,

the air outlet port comprises at least one medial side air outlet port formed in the medial side wall and at least
one lateral side air outlet port formed in the lateral side, and
atotal opening area of the medial side outlet portis larger than a total opening area of the lateral side air outlet port.

The shoe sole according to claim 8, wherein

the at least one medial side air outlet port is formed in an area between a first innermost point which is an innermost
pointin the forefoot portion of the shoe sole and a second innermost point which is an innermost point in the rearfoot
portion of the shoe sole.

The shoe sole according to claim 8 or 9, wherein a total opening area of ends of the ventilation grooves opening on
the medial side of the midfoot portion of the upper surface part is smaller than a total opening area of ends of the
ventilation grooves opening on the lateral side of the midfoot portion of the upper surface part.

The shoe sole according to any one of claims 8 to 10, wherein
a part of the shoe sole is configured to be located on any straight line connecting an arbitrary point within the medial
side air outlet port and an arbitrary point within the lateral side air outlet port.

The shoe sole according to any one of claims 8 to 11, wherein
a reinforcing member that suppresses distortion of an area around the medial side air outlet port is provided in at
least a part of the area around the medial side air outlet port in the medial side wall.

The shoe sole according to any one of claims 1 to 12, wherein
the ventilation grooves each are formed to have a depth recessed in the thickness direction of the shoe sole gradually
increasing as it advances from the front side of the forefoot portion toward the rear side of the midfoot portion.

A shoe sole comprising: an upper surface part configured to enable an upper member to be provided thereover; a
bottom surface part configured to be in contact with the ground; and a side wall part configured to connect an outer
peripheral end of the upper surface part and an outer peripheral end of the bottom surface part in a thickness
direction, wherein

ventilation grooves recessed in the thickness direction of the shoe sole are formed in the upper surface part,
the shoe sole has a forefoot portion that has an air intake port formed in a lateral side wall on a lateral side of
the side wall part to be in communication with the ventilation groove and draw air from outside into the ventilation
grooves,

an air outlet port is formed in an area between a first innermost point which is an innermost point in the forefoot
portion of the shoe sole, and a second innermost point which is an innermost point in a rearfoot portion of the
shoe sole, in a medial side wall on a medial side of the side wall part, to be in communication with the air intake
port and discharge air in the ventilation grooves to the outside, and

at least a part of the ventilation grooves constitutes an air intake groove extending obliquely rearward from the
air intake port toward the medial side.

A shoe comprising the shoe sole according to any one of claims 1 to 14, wherein
an inner sole, in which a plurality of small vent holes in communication with the ventilation grooves are formed, is

mounted on the upper side of the shoe sole.

The shoe according to claim 15, wherein
the plurality of small vent holes are formed in an area other than an area corresponding to the metatarsophalangeal
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17. The shoe according to claim 15 or 16, wherein
the forefoot portion of the inner sole is provided with a cutout at an area corresponding to the air intake port.
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